A quantitative immunofluorescence (QIF) method to determine immunofluorescence with a quantitative, calibrated photometric intensity of the fluorescent reaction product has been reported previously by us (4) . This method used uranyl glass slides in the calibration and standardization of the microscope-photometer voltage measurements. To stabilize the fluorescence emission, dithioerythritol (DTE) was incorporated into the buffered glycerol mounting medium of the prepared microscope slides, resulting in a slowed, linear, and predictable rate of decay (8) . Results from the application of a QIF method to determine levels of antibody to Treponema pallidum in serum are presented in this report, along with a preliminary validation with clinical specimens, which were tested with the fluorescent treponemal antibodyabsorption (FTA-ABS) test kit.
The first application of the QIF method was to determine antibodies to Toxoplasma gondii in serum (4) , showing a 94% correlation with the visual method used for 62 clinical specimens. Kaufman and Nester (6, 9) , who measured whole fields of treponemes, reported the only other attempt to use quantitative microfluorometric techniques to correlate measurements of labeled treponemes with subjective estimates of fluorescence for a test for T. pallidum antibodies in serum.
Our work represents a system that can be developed for quality control of reagents by commercial manufacturers and other laboratories to improve the reproducibility of standardizing reagents. In the present study we the FTA-ABS tests were provided by the Washington Hospital Center. The specimens were mounted in 0.03 M DTEglycerol, except that 15 of these specimens were also mounted in glycerol alone.
Localization of samples. The cells were located under dark-field microscopy in order not to fade the specimen before quantitative measurements. For dark-field microscopy, an Apo 40x/1.00 phase 3 oil objective with an adjustable iris diaphragm was used with a 1.2/1.4 oil dark-field condensor. Localization for dark-field microscopy was performed with the 0.6 aperture, but the aperture was opened to 1.0 for quantitative fluorescence measurements. The FTA-ABS tests were read visually by observer 1 by using a Leitz epifluorescence microscope with similar optics.
Alignment of cells under measuring aperture. The cells were aligned under the 0.63-mm photomultiplier tube measuring diaphragm. The cells did not always fit completely inside the measuring aperture, but the same sensing area was always measured. For each sample (well), including control wells, an instantaneous intensity reading was taken for each of 10 cells by using the manual mode of the Zeiss PMI program.
Serum dilutions. All sera (including control sera) were diluted as specified in the kit directions. Calculation of mean corrected intensity. The intensities were corrected on the basis of the linear regression parameters of the standard calibration curve. The mean intensity for the 10 cells reacted with the negative control was subtracted from the intensity of each of the cells reacted with sera which tested positive for T. pallidum antibodies. For each patient's serum, the intensity of the 10 cells was averaged. The visually determined results were related to a linear scale ranging from 0 to 100.
Comparison of visual readings in the presence of DTE. As is shown in Table 1 , the addition of DTE to the mounting medium did not significantly change the visual interpretation of the fluorescence intensity, as was also previously shown with the toxoplasmosis IF kit (4), with which the DTE significantly altered the visual intensity only 6 to 11% of the time. However, the DTE did appear to enhance the fluorescence, since the intensities in the presence of DTE tended to be higher than the intensities in the absence of DTE. The presence of DTE allows the measurement of the initial, unfaded fluorescence intensity (4, 8) .
Since Fig. 1 for other definitions.
false-positive reading. However, since in only one case (11.1%) did the DTE raise the visual reading from a 1+ or below to a 2+, the intensities in the presence of DTE probably reflect the actual antibody concentration in the serum. However, since a clinical history was not available, this change in intensity may not be significant. Quantitative measurements of fluorescein isothiocyanatelabeled treponemes. Figure 1 shows a scatter plot of the mean corrected intensity versus the visual intensity for labeled treponemes measured in the presence of DTE. A similar plot, for cells measured in the absence of DTE, is shown in Fig. 2 . The 0.90 correlation coefficient (Fig. 1) found by linear regression analysis (2) between the visual and the photometrically determined intensity values showed that the visual intensity is directly correlated with the quantitative intensity from the 1+ up to the 4+ intensity.
Correlation of quantitative intensity values with visual readings. The intensities were divided into three groups (Table 2 ) on the basis of the correlation of the photometrically determined intensity values with the subjective, visual readings. These groups represent the following intensities: (i) nonreactive (no measurable concentration of antibodies to T. pallidum); (ii) borderline, including 1+ control (the serum was then retested for antibodies to T. pallidum); and (iii) reactive.
Use of QIF to prepare 1+ control sera. The intensity of the 1+ standard is currently calibrated by the reagent manufacturer by visually comparing dilutions of the control serum to the intensity of the Centers for Disease Control 1 + reference standard until an equivalent intensity is found (1, 7, 10 
